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cobi ) Gauss-Seidel $p(z)$
$d$ Durand-Kerner $\emptyset$ Newton [4]




Jacobi D-K [2] : $-$
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$z^{d}=0$ Jacobi D-K [5]
D-K $f$
$(\omega, \omega^{2}, \ldots, \omega^{d})$ , ( $\omega$ 1 $d$ )
$f( \omega, \omega^{2}, \ldots, \omega^{d})=\frac{d-1}{d}(\omega, \omega,., \omega^{d}2..)$
balanced convergence
(\S 2) $z^{3}=0$ D-K (Jacobi )





(\S 3) $z^{d}=0$ Gauss-Seidel D-K
Jacobi
$d$




2 (Jacobi ) Durand-Kerner
Durand-Kerner 1
$d$ – $p(z)$ $p(z)$ (Jacobi ) D-K
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$f=$





$f(\lambda z_{1}, \ldots, \lambda_{Z_{d}})=\lambda f(z_{1}, \ldots, z_{d})$ (2)
$\lambda\neq 0$ $z^{3}=0$ Durand-Kerner
-
$[z_{01} : z : z_{2}]=[1:u:-1-u]$
$f$ –
$g(u)= \frac{u(u^{2}-u-1)(u+2)}{(u^{2}+u-1)(2u+1)}$






$[z_{0} : z_{1} : z_{2}]=[1 :\omega : \omega^{2}]$ $[$ 1 : $\omega^{2}$ : $\omega]_{\text{ }}$ $d$




$\Sigma_{\mathrm{c}\in h^{-1}(}1/v)|h’(C)|=1$ , $|v|=1$
) $0$ $|h’(v)|>1$
D-K $f$
$\lim_{\nuarrow\infty}(\frac{||f^{\nu}(Z_{1},Z_{2},Z3)||}{||(_{Z_{1},z_{2}},Z3)||})^{1/\nu}$ , $||(Z_{1}, Z2, Z3)||=|z_{1}|^{2}+|_{Z_{2}}|2+|z3|^{2}$ (3)
–
$\log(||f(Z1, z2, Z3)||/||(z_{1}, z_{2,3}Z)||)$
$\frac{1}{4\pi}\int_{|v|=1}\log\frac{(2v^{3}+1)(v^{3}+2)}{9(v^{3}+1)^{2}}|dv|$
log(2/3)
$z^{4}=0$ $(z, w, -z, -w)$

















$d$ – $p(z)$ $p(z)$ $k$
$(z_{1’\cdots,d}^{(k)}z^{(k)})$










$[z_{1} : z_{2}]=[1 : u]$ $f$ $g(u)=1/(u-1)$
$g$ – $v=(u-\alpha)/(u-\beta)(\alpha=(1-\sqrt{5})/2$ ,
$\beta=(1+\sqrt{5})/2)$ $v\vdash+(\alpha/\beta)v$ $|\alpha/\beta|<1$
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1: ( ) ( )
$v=0$ $v=\infty$ $v=0$
$(1, \alpha)$ $f(1, \alpha)=\alpha(1, \alpha),$ $\alpha>1$
$v=\infty$ $f(1, \beta)=\beta(1, \beta),$ $\beta>1$




$f(z_{1,\ldots,d}z)=\alpha(z_{1}, \ldots, \mathcal{Z}_{d})$ , $\alpha\in \mathbb{C}$



















$\alpha(t),$ $0\leq t\leq 1$ $t=1$
$t=0$ 1 $t=0$
(6) 1 $d$ \mbox{\boldmath $\varphi$}( $t=0$



















































































$d=7$ 2 $t=1$ , $t=0.64$ ,
$t=0.36,0.16,0.04$ $i=0$ (6)
$*$
( $+$ $\alpha=0$ ) $\alpha$ $>1$
$\alpha$ $\alpha(t)$
1 $d$ $d<10$
[1] K. Dochev, Vidoizmenen metod na Newton za edinovremenno priblizitel’no
presmyatane na vsichki koreni na dadeno algebrichno uravenie, $Fiz$.-Mat. Spis.
B”lgar. Akad. Nauk. 5 (2) (1962) 136-139 (in Bulgarian); also in English: An
alternative method of Newton for simultaneous calculation of all the roots of
a given algebraic equation, Phys. Math. J. Bulgar. Acad. Sci. 5 (2) (1962)
136-139.
[2] $\mathrm{M}.\mathrm{W}$ . $\mathrm{G}\mathrm{r}\mathrm{e}\dot{\mathrm{e}}\mathrm{n},$ $\mathrm{A}.\mathrm{J}$ . Korsak and $\mathrm{M}.\mathrm{C}$ . Pease, Simultaneous iteration towards all
roots of a complex polynomial, SIAM Rev. 18 (1976) 501-502.
[3] S. Kanno, and T. Yamamoto, Validated computation of polynomial zeros by
the Durand-Kerner method, II, in: J. Herzberger, ed., Topics in Validated
Computations (North-Holland, Amsterdam, 1994)
[4] $\mathrm{I}.\mathrm{O}$ . Kerner, Ein Gesamtschrittverfahren zur Berechnung der Nullstellen von
Polynomen, Numer Math. 8 (1966) 290-294.
[5] T. Miyakoda, Balanced convergence of iterative methods to a multiple zero of
a complex polynomial, J. Comput. Appl. Math. 39 (1992) 201-212.
[6] T. Yamamoto, S. Kanno, and L. Atanassova, Validated computation of poly-
nomial zeros by the Durand-Kerner method, in: J. Herzberger, ed., Topics in
Validated Computations (North-Holland, Amsterdam, 1994)
217
